Lack of attenuation of valproic acid-induced effects by folinic acid in rat embryos in vitro.
The anticonvulsant drug valproic acid (VPA) is suspected to be a developmental toxicant in humans, inducing primarily neural tube defects. The mechanism for this effect is unknown, but it has been suggested that the drug may act via a deficiency of the vitamin folic acid. We examined this possibility by concurrent treatment of rat embryos in a whole embryo culture system with VPA and folinic acid (FA), a folic acid derivative. Groups of CD rat embryos were treated with various concentrations of VPA, various concentrations of FA, or a combination of a teratogenic dose of VPA plus various levels of FA. At the end of the 44 hour culture period, each embryo was evaluated for viability (presence of a heartbeat), yolk sac circulation, presence of any malformations, morphological score, crown-rump and head lengths, as well as DNA and protein contents. The anticonvulsant did not decrease viability but did decrease yolk sac circulation and all growth and developmental endpoints in a dose-responsive manner. There was also a dose-related increase in the incidence of open neural tubes. The addition of FA alone had no significant effect on growth and development. When various concentrations of FA were added simultaneously with a teratogenic dose of VPA, there was no decrease in the incidence of open neural tubes. Growth and developmental endpoints were altered in a somewhat random fashion but were never increased to the control level. The lack of attenuation by FA was not due to instability of the compound in the culture system, nor was there a difference in the amount of FA present in the exocoelomic fluid of VPA-treated and control embryos.(ABSTRACT TRUNCATED AT 250 WORDS)